Dear Sir:
=========

The factors influencing oral anticoagulant (OAC) prescription for atrial fibrillation (AF) are not well understood \[[@b1-jos-2016-01102]-[@b3-jos-2016-01102]\]. Novel oral anticoagulants (NOACs) have increased treatment options and complicated the decision making process for patients with AF. Prior studies identified factors predicting selection of NOACs over warfarin; however, prescriber knowledge and beliefs underlying these practices have not been evaluated \[[@b4-jos-2016-01102]-[@b7-jos-2016-01102]\]. We sought to evaluate prescriber beliefs and trial interpretations influencing OAC prescription across specialties.

We conducted an anonymous, online survey with 9 multiple choice questions ([Table 1](#t1-jos-2016-01102){ref-type="table"}). This study was approved by the Institutional Review Board (IRB) at Beth Israel Deaconess Medical Center. The first question asked respondents to identify their specialty and practice setting. The remaining questions explored beliefs and understanding of the medical literature. The survey was pilot tested on a focus group to assess understandability, length, and validity before broader distribution. The survey was administered using a secure, web-based application ([www.SurveyMonkey.com](www.SurveyMonkey.com)). Participants were invited by e-mail and were contacted up to 3 times to complete the consent and survey.

We distributed the survey to 204 internists (hospital-based and community primary care physicians, hospitalists) and 42 cardiologists associated with Beth Israel Deaconess Medical Center and 185 Vascular Neurologists at U.S. academic medical centers.

Responses to survey questions were stratified by specialty. Comparisons between proportions of responses were analyzed with the Chi-square test with α=0.05. To account for multiple comparisons, a Bonferroni corrected *P*-value of 0.0035 is presented (significance denoted by \* in the Results section).

128 of 431 potential participants (30%) completed the survey (58 of 204 Internists, 16 of 42 Cardiologists, 54 of 185 Vascular Neurologists). Among internists, there were 22 community primary care physicians, 29 hospital-based primary care physicians, and 7 hospitalists.

Interpretation of the term "stroke" varied, though not between specialties: a majority in each specialty (60% internists, 69% cardiologists, 83% neurologists, *P*=0.027) selected a broad definition including ischemic stroke (IS) and several forms of hemorrhage. A minority (31% internists, 31% cardiologists, 17% neurologists, *P*=0.18) selected a definition limited to IS. When prescribing anticoagulation, most (66%) were primarily concerned with IS prevention efficacy (60% internists, 69% cardiologists, 70% neurologists, *P*=0.52) instead of safety, cost, or ease of reversal.

There were no major differences between specialties regarding concern about major bleeding risk with warfarin (13% cardiologists, 36% internists, 31% neurologists) (*P*=0.19). Regarding combining warfarin with aspirin, neurologists (70%) were more likely (*P*=0.00028\*) to consider warfarin sufficient for patients with AF and coronary artery disease without stents or to avoid combining medications as compared to internists (40%) or cardiologists (25%). Internists (45%) and cardiologists (56%) frequently prescribed this combination despite their concerns about bleeding risk; this was uncommon among neurologists (15%) (*P*=0.00043\*).

Regarding the comparative efficacy of NOACs and warfarin, all specialties were equally likely to be unaware that only dabigatran has demonstrated superiority compared to warfarin in IS prevention in clinical trials: some internists (45%), cardiologists (19%), and neurologists (33%) thought this statement was false (*P*=0.13). Neurologists (50%) more often correctly identified that rivaroxaban and apixaban have not demonstrated superiority compared to warfarin in IS prevention compared to internists (21%) and cardiologists (38%) (*P*=0.005).

When selecting NOACs, internists (76%) and cardiologists (63%) were more likely than neurologists (30%) to cite the lack of international normalized ratio monitoring as the primary benefit (P\<0.00001\*). Neurologists were more likely to cite a reduced risk of intracerebral hemorrhage (ICH) as the primary advantage of NOACs (50%) compared to internists (10%) and cardiologists (19%) (*P*=0.000013\*).

Reasons for hesitancy in selecting NOACs varied across specialties. Cardiologists (6%) were less concerned about the lack of an antidote compared to internists (36%) and neurologists (39%) (P=0.045). Cardiologists were more concerned about cost (81%) compared to internists (45%) and neurologists (59%) (*P*=0.0012\*).

Attitudes toward OAC selection are heterogeneous across specialties. These specialties had different perceptions of the advantages and disadvantages of NOACs compared to warfarin, and they differed in their use of aspirin combined with warfarin. Overall, Neurologists were more concerned with hemorrhage risk as evidenced by their avoidance of the combination of aspirin and warfarin and their selection of NOACs for intracerebral hemorrhage risk reduction.

Surprisingly, there were no differences between specialties regarding the inclusiveness of the term "stroke," and many had difficulty in identifying differences in IS prevention efficacy. This variable interpretation of "stroke" is troublesome regarding outcome reporting in clinical trials. Clinicians and patients may misinterpret the universal reduction of intracerebral hemorrhage and its effect on the composite outcome of all strokes as superiority in IS reduction for all NOACs. This misconception may have important effects on risk counseling. In the original trials, only dabigatran was superior to warfarin in IS reduction, but the risk of gastrointestinal hemorrhage was greater. Physicians and patients at low risk for gastrointestinal hemorrhage may select dabigatran based on IS prevention efficacy, whereas they may select another NOAC in situations where hemorrhage risk aversion is a higher priority.

Our study has several strengths. Few published studies have evaluated prescription practices across specialties: this study encompasses the disciplines most likely to prescribe OACs for AF. The sample of neurologists includes clinicians throughout the U.S.; the Internists represented a variety of practice settings. This study also has limitations. The survey response rate was modest. However, the sample was sufficient to detect differences between specialties. Response rates in comparable electronic survey studies are highly variable \[[@b8-jos-2016-01102]-[@b10-jos-2016-01102]\]. Finally, the survey assesses attitudes and approaches but does not directly measure prescriptions; this may reflect opinions but not actual clinical practices.

In conclusion, this study provides an exploratory analysis of differences in beliefs influencing prescription practices of OACs. Educational interventions may prevent misinterpretation of study results, especially regarding composite outcomes. Trial results should use precise outcome definitions to avoid misleading clinicians and patients. The field of anticoagulation is rapidly changing: more shifts in decision making may follow the development of NOAC reversal agents. Even with these medications, comparative effectiveness studies and shared decision making tools will be needed to guide physicians and their patients.
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Survey questions and responses

                                                                                                                                                                       Internal Medicine   Cardiology   Vascular Neurology   *P*
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------- ------------ -------------------- -----------------------------------------------------------
  1\. My clinical practice best described by the following:                                                                                                                                                                  
   a. Primary care at an academic center                                                                                                                               29                  0            0                    
   b. Primary care in a community setting                                                                                                                              22                  0            0                    
   c. Cardiology at an academic center                                                                                                                                 0                   16           0                    
   d. Cardiology in a community setting                                                                                                                                0                   0            0                    
   e. Vascular neurology at an academic center                                                                                                                         0                   0            54                   
   f. Vascular neurology in a community setting                                                                                                                        0                   0            0                    
   g. Medicine hospitalist at an academic center                                                                                                                       7                   0            0                    
   h. Medicine hospitalist in a community hospital                                                                                                                     0                   0            0                    
  2\. To me, the work "stroke" encompasses which of the following diseases?                                                                                                                                                  
   a. Ischemic brain infarction                                                                                                                                        18/58               5/16         9/54                 0.18
   b. Primary intracerebral hemorrhage (ICH)                                                                                                                           5/58                0            0                    NP^[\*](#tfn1-jos-2016-01102){ref-type="table-fn"}^
   c. All types of intracranial hemorrhages                                                                                                                            0                   0            0                    NP
   d. All of the above                                                                                                                                                 35/58               11/16        45/54                0.027
  3\. Do you believe that the ischemic stroke (IS) risk is the same for persistent and paroxysmal atrial fibrillation (AF)?                                                                                                  
   a. Yes                                                                                                                                                              39/58               15/16        44/45                0.046
   b. No                                                                                                                                                               19/58               1/16         10/54                NP
  4\. When I prescribe an anticoagulant to patients with AF, my primary consideration is:                                                                                                                                    
   a. Efficacy of IS prevention                                                                                                                                        35/58               11/16        38/54                0.52
   b. Safety profile of the anticoagulant (bleeding)                                                                                                                   18/58               5/16         9/54                 NP
   c. Ease of use by patients                                                                                                                                          4/58                0            6/54                 NP
   d. Cost                                                                                                                                                             1/58                0            1/54                 NP
   e. Ease of reversal of anticoagulation                                                                                                                              0                   0            0                    NP
  5\. I am concerned with which one of the following when I use warfarin?                                                                                                                                                    
   a. Risk of major bleeding                                                                                                                                           21/58               2/16         17/54                0.19
   b. The need for frequent blood tests                                                                                                                                13/58               2/16         3/54                 NP
   c. Dietary restrictions                                                                                                                                             1/58                0            3/54                 NP
   d. Difficulty effectively reversing the AC effect in a timely manner                                                                                                0                   0            1/54                 NP
   e. Fluctuations of the INR                                                                                                                                          23/58               12/16        30/54                0.028
  6\. Concerning the novel oral anticoagulants (NOACs) currently approved by the FDA, which of the following is INCORRECT?                                                                                                   
   a. In clinical trials, only dabigatran significantly reduced the risk of IS as compared with warfarin.                                                              26/58               3/16         18/54                0.13
   b. Dabigatran, rivaroxaban, and apixaban have reduced risk of ICH compared to warfarin.                                                                             10/58               3/16         4/54                 NP
   c. When combined with aspirin, dabigatran, rivaroxaban, and apixaban had a similar increase in bleeding risk compared to the combination of aspirin and warfarin.   10/58               4/16         5/45                 NP
   d. Dabigatran, rivaroxaban, and apixaban significantly reduce the risk of IS compared to warfarin.                                                                  12/58               6/16         27/54                0.005
  7\. When choosing a NOAC and not warfarin for stroke prevention in AF, my primary consideration is:                                                                                                                        
   a. Better efficacy for preventing IS                                                                                                                                7/58                2/16         9/54                 NP
   b. Reduced risk of intracranial hemorrhage                                                                                                                          6/58                3/16         27/54                0.000013^[†](#tfn2-jos-2016-01102){ref-type="table-fn"}^
   c. Lack of dietary restrictions                                                                                                                                     1/58                1/16         2/54                 NP
   d. No need for INR monitoring                                                                                                                                       44/58               10/16        16/54                \< 0.0001^[†](#tfn2-jos-2016-01102){ref-type="table-fn"}^
  8\. Which of the following is the most important impediment when you consider prescribing a NOAC?                                                                                                                          
   a. Lack of a proven antidote to reverse AC effect                                                                                                                   21/58               1/16         21/54                0.045
   b. Lack of readily available, rapid point-of-care blood test to assess degree of AC effect afforded by the NOACs                                                    4/58                1/16         6/54                 NP
   c. Cost to the patients, especially those on Medicare                                                                                                               18/58               13/16        20/54                0.0012^[†](#tfn2-jos-2016-01102){ref-type="table-fn"}^
   d. Lack of data in other conditions besides AF which I typically use warfarin for stroke prevention                                                                 5/58                0            5/54                 NP
   e. Concerns about increased bleeding in the elderly                                                                                                                 10/58               1/16         2/54                 NP
  9\. My approach to combining warfarin with antiplatelet therapy is best exemplified by:                                                                                                                                    
   a. I frequently use the combination in patients with AF and coronary artery disease without stents.                                                                 10/58               3/16         8/54                 NP
   b. I believe warfarin alone is sufficient in patients with AF and coronary ar- tery disease without stents.                                                         7/58                2/16         15/54                NP
   c. I have major concerns about bleeding risk with this combination but still prescribe them frequently.                                                             26/58               9/16         8/54                 0.00043^[†](#tfn2-jos-2016-01102){ref-type="table-fn"}^
   d. I rarely prescribe the combination in patients with AF and coronary artery disease without stents.                                                               15/58               2/16         23/54                NP
   Composite b+d ("avoidance")                                                                                                                                         22/58               4/16         38/54                0.00028^[†](#tfn2-jos-2016-01102){ref-type="table-fn"}^
   Composite a+c ("frequent use")                                                                                                                                      36/58               12/16        16/54                NP

NP, not performed; ICH, intracerebral hemorrhage; AC, anticoagulant; INR, international normalized ratio; FDA, Food and Drug Administration.

Statistical test not performed;

Statistically significant with Bonferroni threshold of *P*\<0.0035.
